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Mr. Chairman, thank you for the invitation to describe the peer-reviewed methods and
procedures we have developed and field tested for measurement and verification of carbon
gtored in agricultural and forest systems and the work we have done on measurement of
emissions avoided through the use of clean energy sources. It isaprivilege to be asked to
make a contribution to your ddliberations

Winrock Internationd is a non-profit organization with its headquartersin Arkansas and offices
in more than 40 countries. We use good science and economics to increase economic
opportunities, sustain natura resources and protect the environment in the United States and
around the world.

Today, | want to describe our experience with the measurement and verification of carbon.
Our experience clearly demonstrates that forestry and agroforestry projects can be measured
accurately to known levels of precision at costs well below the expected vaue of the emissions
reduction credits. Similarly, emissons avoided through the use of clean energy sources can be
measured and calculated athough clear rules will be needed for how to set and measure
basdines.

Overdl, emissonstrading for carbon could yield three positive outcomes: (1) reduced levels of
carbon dioxide in the atmaosphere, (2) potentia mitigation of climate change impacts on people,
agricultural production systems, and ecosystems, and (3) environmenta and socia co-benefits.
By environmenta co-benefits, | mean such things as watershed protection, wetlands and habitat
retoration, reductions in run-off and non-point pollution, and biodiverdty protection. By socid
benefits, | mean new sources of income for rurd landowners and the potentid to strengthen
rural communities.

In the case of land use change and forestry projects, we believe carbon credits are likely to
lead to changes in land management practices at relaively low prices for carbon credits. Inthe
case of clean energy systems, the value for carbon credits would have to be higher to bring
about sgnificant changes in the attractiveness of private invesment.

Approximately one third of the total atmospheric loading of carbon dioxide over the past
century and 20 to 25 percent of current annual globa emissions results from the loss of carbon



in forests and soils. New gpproaches to the management of vegetation cover and soils across
the landscape could store substantia amounts of carbon and provide other environmental
benefits. Landowners can use revenues from emissons trading to implement new management
practices. Higher carbon content in soils and vegetation usualy will help agricultura production
systems adjust to changesin cdlimate and can reduce the impact of changesin rainfdl patterns
and severe weather events.

Winrock began its carbon measurement work in 1992 with the development of peer-reviewed
methods and procedures for forestry and agroforestry systems. These methods and
procedures have been field-tested on a variety of projects a multiple locations in the United
States and around the world and can be downloaded for free from our website. We are now
measuring and monitoring carbon storage in a number of private projects covering atotal of
more than amillion acres, including those developed by environmenta organizations such asthe
Nature Conservancy and private companies like American Electric Power and Cinergy. Also,
we are aware of other companiesin Asaand around the world that have independently
adopted our methods and procedures.

We continuoudly seek and review comments on our methods and procedures and make
modifications when better approaches are identified. We plan to issue arevised version later
this year that reflects our practical experience and the improvements that have been made over
the past few years. It will bejointly produced with the Center for International Forest Research
(CIFOR) in Bogor, Indonesia (part of the CGIAR network) and again available free through
our website.

Why do we submit our methods for peer review and why do we cooperate with other research
ingtitutions? Trangparent and replicable measurement methods and procedures are key
elements of any trading system. Ultimatdly, the integrity of the trading system depends on there
being agreement about what to measure and how to measureit. Multiple approaches to
emissions trading have been discussed at internationd negotiating sessons over the past few
years and severa countries have announced domestic trading systems. Similarly, some private
companies have acted early and have created internd trading systems for emissons, including
carbon dioxide. The sooner we can define broadly accepted methods and procedures for
measurement, verification and certification, the sooner markets can begin to help reduce
emissons

| thought it might be helpful to describe what Winrock does when we design a measurement

and monitoring plan for a specific land use change or forestry project. The amount of carbon
stored by aproject is the difference between what would have happened with the project and
what would have happened without the project. First, we meet with the landowner or project

Hearing: Carbon Sequestration: Measurement and Benefits May 23, 2001

Tegtimony by John Kadyszewski, Winrock International
2



developer to review past land uses and projections of likely future usesiif the project is not
developed. Then we discuss how the project will store carbon or reduce carbon emissions.
We use the information collected from these discussions to help set the basdline and to etimate
what affects the project will likely have on carbon stocks in each carbon pool. We divide
carbon stocks into pools. For example, the carbon pools for aforest system could include
trees, under story, litter, dead wood, soil, and roots, athough the actua pools selected depend
on the project.

Based on the expected carbon credits and the cost to measure carbon benefits, we discuss with
the project proponent which pools to measure. Y ou are not required to measure al pools
where you expect to gain carbon but you must measure pools where you are unsure or where
you expect to lose carbon. We aso discuss the frequency of monitoring, the way we propose
to assure qudity control, and how datawill be stored.

The next step isto design adaigicad sampling regime that will achieve accurate measurements
at alevd of precison st by the project proponent. This step requires that we classify the land
where the project will be implemented and determine the variability within each class. We can
then determine the number of plots needed to achieve the target precison. There is a tradeoff
between precision and the number of sample plots. We describe the exact procedure to be
used for making each measurement. We also address project duration and risk of loss.

The process sounds complicated and expensive but in practive the cost of measurement is not a
significant burden on project sponsors. For forestry projects, measurement costs achieved to
date have been less than $0.25 per ton of carbon for precision levels of about + 6-8% of the
mean with 95% confidence. In the United States, existing forest and soil inventory data
collected by USDA dlows usto estimate variability within each stratum and minimize the
number of plots we need to measure to achieve target levels of accuracy and precision.

Fact sheets that describe representative projects we are measuring can be downloaded from
our website at www.winrock.org.

Projects can aso be done on crop and pasture lands. For example, planting trees aong rivers
and streams can produce substantia carbon benefits and reduce nutrient loadings. Farmers and
ranchers facing regulatory action to reduce run-off may find that carbon credits can make it
cost-effective to plant trees dong waterways.

It isaso possble to increase carbon stocks in soils by changing tillage practices and cropping
systems. The chalenges of monitoring are different when the primary increase in carbon stocks
will bein soilsrather than above-ground biomass. While it has been relatively easy to obtain
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consensus around standard methods and procedures for measuring carbon stored in forestry
and agroforestry projects, the same has not been true for agricultura soils. Although thereis
generd agreement that crop and pastureland can be managed to increase carbon storage in soil,
there isless agreement on how best to measure changes and whether measurement will be cost
effective.

We have been developing and fidd testing methods and procedures for agriculturd projects
and have determined that it is feasible to accurately measure carbon storage to known levels of
precison at predictable costs. However, there are only a handful of non-forestry projects being
voluntarily reported, and practica experience under red project conditionsis limited. We
estimate the costs of measurement for soil sequestration projects to be higher per ton of carbon,
athough 4ill below the expected vaue of the emissions reduction credits they can produce.

The fixed costs involved in the design and implementation of a measurement plan for forestry or
agriculturd systems mean measurement costs per ton of carbon will be higher for smdler
projects. One way to push down measurement costs isto cooperate with your neighbors. For
example, we have been taking with RC& D Councilsin various parts of the country. They can
design a project for aregion in which members can voluntarily participate and share the costs of
monitoring. Each participant can then achieve high levels of accuracy and precision at lower
individua cost.

Winrock is aso working to push down the costs of measurement. With our own funds and
support from the Electric Power Research Indtitute and its member utilities, we have been
developing lower cost monitoring methods using aerid digita photography and videography.
Digital imagery dlows usto do more than just cut monitoring costs. It helps usto measure the
other environmental benefits from projects that store carbon such as habitat protection and
restoration, watershed improvement, and reductions in non-point pollution. Quantification of
these other “ecosystem services’ could provide additiona sources of revenue for farmers and
landowners.

Sincethe early 1990's, companies have been encouraged to take voluntary actions to reduce
emissions of greenhouse gases. Companies can report voluntary actions to the Energy
Information Adminigtration within the Department of Energy. So far, land use change and
forestry projects have accounted for only about 5 percent of the reported credits achieved
through voluntary projects, mostly for afforestation and reforestation projects. Most projects
being reported are energy projects.

We have been particularly interested in the measurement and monitoring of emissions avoided
through the use of biofuels or smdler, distributed clean energy systems. By samdl, we mean
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projects with power capacity of afew watts per system (as with photovoltaic panels) to as
much as 100 MW. Expanded use of biomass fuels for energy production could produce
substantial carbon benefits and new sources of revenues for farmers and landowners.
Monitoring of emissons avoided through the use of biofudsisrdatively sraightforward.
Determining the energy required to produce the biofud is somewhat more chalenging. Because
solar and wind resources are intermittent sources of supply, they present specia measurement
challenges, especidly when connected to a power grid.

For many categories of forestry projects, the Energy Information Administration provides tables
with estimated carbon storage values that forest project sponsors can useif they do not wish to
make actua measurements. One question we are frequently asked by landowners and project
sponsors is whether the tables provided are accurate indicators of expected carbon storage.
We explain that the tables are based on forest inventory data collected to produce a nationd
inventory. Assuch, an individual project may do better or worse than the average. 1t has been
our experience that most projects that people want to measure do better than the tables
because they are usudly managing the resource for such a* product”.

Another frequently asked question concerns how much carbon could be potentiadly stored in
forestry and land use change projectsin the United States. The U.S. government has produced
severa reports that describe carbon storage potential. In genera, these estimates do not
include economic vauations of current land use and we bedlieve overestimate the economicaly
viable carbon storage options.

In closing, Winrock’ s experience with measuring carbon storage across a range of projects
shows it can be measured to known levels of accuracy and precision at costs well below the
expected vaue of the resulting emissions reduction credits.

| would be happy to answer any questions.
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